Novel features of serine protease active sites and specificity pockets: sequence analysis and modelling studies of glutamate-specific endopeptidases and epidermolytic toxins.
With a view to obtaining a better understanding of the structural determinants of P1 glutamate specificity in glutamate-specific endopeptidases (GSEs), the active sites and specificity pockets of such enzymes from Bacillus licheniformis (gse-bl), Bacillus subtilis (mpr) and Staphylococcus aureus (v8 protease) were modelled. This approach was extended to the epidermolytic toxins (ETs), responsible for the staphylococcal scalded skin syndrome. We identify a canonical structure for the S1 subsite, composed of H213 and T190, both of which we predict to interact directly with the P1 glutamate. The possible importance of R30 (for gse-bl and mpr) and of the N-terminus (for gse-bl, mpr and v8 protease) was also examined. In the case of mpr, a G193C substitution is predicted to participate in a novel disulphide bridge which stabilizes C193 in such a way as to maintain the oxyanion hole. In v8, the loss or substitution of several important structural components around D102 of the catalytic triad probably explains its reduced catalytic efficiency in comparison with other GSEs. In the case of the epidermolytic toxins K216 may be important for the previously reported phospholipase C-like activity, since the model predicts that it may stabilize the negative charge on the phosphonyl group.